INTRODUCTION
============

Mycosis fungoides (MF) is the most common form of cutaneous T-cell lymphomas. Annual incidence of mycosis fungoides is approximately 0.36 cases per 100,000 inhabitants. It usually presents in patients aged 45-55, but has also been diagnosed in children and adolescents. It is 50% more common in black patients.^[@r01]^ Mycosis fungoides has an indolent course, from patch to tumor stage. In advanced stages, there may be involvement of lymph nodes and internal organs, or the disease may transform into a high-er-grade lymphoma.^[@r02]^

Several studies have demonstrated the increased cardiovascular risk in patients with dermatologic diseases. In particular, psoriasis is a disease that was associated with metabolic syndrome and increased cardiovascular risk.^[@r03],[@r04]^ Furthermore, there are studies investigating the relationship between cardiologic risk factors and dermatologic diseases, such as androgenetic alopecia, lichen planus and acne rosacea.^[@r05],[@r06],[@r07]^ To the best of our knowledge, cardiovascular risk factors in patients with MF have not been investigated in the literature. The knowledge of the association between MF and cardiovascular comorbidities can help in early management and modification of risk factors, minimize the impact of the cardiovascular comorbidities, and improve patients\' long-term situations. Therefore, we aim to investigate cardiologic risk factors in patients without signs of cardiologic disease.

MATERIALS AND METHODS
=====================

Subjects
--------

This case control study was conducted at the Department of Dermatology of Diskapi Yildirim Beyazit Training and Research Hospital, performed between January 2011 and November 2011. Study populations were selected by specific selection criteria. Of the total 58 subjects, 32 patients with MF (mean age: 52.31 ± 10.95) were all newly-diagnosed cases and lifetime non-smokers, and free of drug, alcohol, or antioxidant supplement consumption, and of any metabolic disease. None of the patients had any other significant disease or malignancy, except for MF. Twenty-six age- and sex-matched, healthy controls (mean age: 51.38 ± 11.67), were selected by incidence density sampling. The body mass index (BMI) of each patient was calculated. BMI of 18.5-24.9 indicated normal weight, 25-29.9 overweight, \>30.0 obesity.

Diagnosis of MF was confirmed by clinical observations and histopathological and immunocytochemical examinations of skin biopsy. The patients were classified into five groups according to the 2005 WHO/EORTC system \[8\]: 19 patients with MF stage IA, 4 patients with stage IB, 2 patients with stage IIB, and 7 patients with stage III. None of the patients presented with visceral organ involvement.

The study protocol was approved by the local ethics committee, and the participants provided written consent.

Sample Preparation
------------------

Blood samples were obtained in the morning after 12 hours of fasting.

Biochemical analysis
--------------------

We measured the serum glucose, total cholesterol, high-density lipoprotein cholesterol (HDLc), triglyceride (TG), homocysteine, high sensitivity C-reactive protein (HsCRP), low-density lipoprotein-cholesterol (LDLc), as cardiac risk factors. Serum concentrations of glucose, triglyceride, total and LDL-cholesterol were determined by enzymatic procedures. Glucose, total cholesterol, HDLc, LDLc, triglyceride levels were expressed in mg/dL. Serum high sensitivity CRP (HsCRP) was measured by immunoturbidimetric assay. HsCRP levels were expressed in mg/L. Blood for measuring homocysteine was collected in tubes containing EDTA and kept on ice until centrifuged (3500 rpm/min for 15 min). Homocysteine level was evaluated with immunoassay (Immulate 2000 (reference range, 5.0-12 μol/l).

Statistical analysis
--------------------

All statistical calculations were performed using the Statistical Package for Social Sciences (SPSS) v15.0 for Microsoft Windows. The results are expressed as the mean ± standard deviation. Continuous variables were compared using Student\'s t test and Mann-Whitney U-test. One-way ANOVA test was used for comparing variables in patients with different stages of MF. For correlations between variables, Spearman correlation coefficients were estimated. P\< 0.05 was regarded as statistically significant.

RESULTS
=======

The clinical data of the MF patients are shown in [Table 1](#t01){ref-type="table"}. There were no statistically significant differences between patients with MF and healthy subjects with respect to age and gender (p\>0.05). There was no statistically significant difference for the mean value of BMI between patients (24.96 ± 1.55) and the control group (22.81 ± 2.15).

###### 

Clinical data of MF patients

  No   Age   Gender   BMI    Stage   Medical History of Drugs   Medical History of Disease
  ---- ----- -------- ------ ------- -------------------------- ----------------------------
  1    41    M        23.6   1A      None                       Gastritis
  2    53    M        24.2   3       None                       None
  3    48    F        25.1   1A      None                       None
  4    41    M        26.2   3       None                       None
  5    55    F        23.9   1A      Emollient                  None
  6    65    M        22.8   1A      None                       Urolithiasis
  7    50    M        21.5   1A      None                       None
  8    24    M        24.6   1B      Topical antifungal         None
  9    70    M        23.6   3       Emollient                  None
  10   51    F        26.8   1A      None                       None
  11   55    M        28.2   1A      None                       None
  12   36    M        25.6   3       None                       None
  13   63    M        24.7   2B      None                       None
  14   73    M        23.9   1A      None                       None
  15   64    M        25.6   1A      None                       None
  16   49    F        26.3   1B      None                       Caesarean
  17   58    F        26.3   1A      None                       None
  18   64    F        27.3   2B      None                       None
  19   57    F        27.2   3       None                       None
  20   49    F        24.9   1A      None                       None
  21   57    F        26.4   3       None                       None
  22   53    M        25.7   1A      None                       None
  23   46    M        25.1   1A      None                       None
  24   65    F        22.8   1A      None                       None
  25   43    F        22.9   3       None                       Caesarean
  26   56    F        23.4   1B      None                       None
  27   40    F        23.6   1A      None                       None
  28   48    F        25.8   1A      None                       None
  29   45    M        26.4   1A      None                       None
  30   68    F        25.9   1B      None                       None
  31   39    F        24.9   1A      None                       Caesarean
  32   48    M        23.8   1A      None                       None

The biochemical analyses of both groups were compared. The mean value of serum LDLc was 144.65 ± 33.69 mg/dl in the patient group, while it was 117.61 ± 22.42 mg/dl in the control group. There was a statistically significant difference in serum LDLc between groups (*p*= 0.001). The mean value of serum total cholesterol was significantly higher in patients with MF (214.56 ± 36.48 mg/dl) than in healthy controls (142.30 ± 28.92 mg/dl) (*p* \< 0.001). Patients had significantly higher HsCRP (4.43 ± 4.74 vs 2.20 ± 1.19 mg/L, *p*= 0.032) and homocysteine (11.88 ± 4.80 vs 5.58 ± 1.64 μmol/l, *p*\< 0.001) values than the control group.

No differences were found in TG, HDLc and glucose levels between both groups (*p*= 0.906) (*p*=0.843) (*p*=0.432) ([Table 2](#t02){ref-type="table"}).

###### 

Baseline characteristics of the study groups

                                  Patient                 Control                p Value
  ------------------------------- ----------------------- ---------------------- -----------
  Serum homocysteine (μmol/l)     11.88 ± 4.80            5.58 ± 1.64            p\< 0.001
                                  (Median Value: 12.50)   (Median Value: 6.40)    
  Serum HsCRP (mg/L)              4.43 ± 4.74             2.20 ± 1.19            p= 0.032
                                  (Median Value: 2.51)    (Median Value: 2.15)    
  Fasting Blood Glucose (mg/dl)   94.34 ± 33.08           88.92 ± 12.31          p= 0.432
                                  (Median Value: 92)      (Median Value: 80)      
  Triglycerides (mg/dl)           126.56 ± 25.15          125.69 ± 30.65         p= 0.906
                                  (Median Value: 130)     (Median Value: 118)     
  Serum HDL (mg/dl)               57.84 ± 9.84            57.30 ± 10.62          p=0.843
                                  (Median Value: 55)      (Median Value: 50)      
  Serum LDL (mg/dl)               144.65 ± 33.69          117.61 ± 22.42         p= 0.001
                                  (Median Value: 140)     (Median Value: 110)     
  Total cholesterol (mg/dl)       214.56 ± 36.48          142.30 ± 28.92         p\< 0.001
                                  (Median Value: 220)     (Median Value: 130)     

In patients with MF, there was a positive correlation between the levels of homocysteine and total cholesterol (*p*= 0.001, r = +0.431). Additionally, a significantly positive correlation was found between the levels of HsCRP and LDLc (*p*= 0.014, r = +0.320) in the patient group.

Further, there was no correlation between the stage of the disease and homocysteine, HsCRP, LDLc and total cholesterol (*p*= 0.312) (*p*= 0.135) (*p*= 0.552) (*p*= 0.620).

DISCUSSION
==========

Coronary heart disease (CHD) is the narrowing or blockage of the coronary arteries, usually caused by atherosclerosis, which is composed of cholesterol and atheroma plaques inside the arteries. These plaques can decrease blood flow by causing abnormal artery tone and function. Decreased blood flow and inadequate blood supply causes angina. If these plaques completely obstruct the artery to a portion of the heart muscle, myocardial infarct may occur. Coronary artery disease is the most common cause of death in the United States; 600,000 people die each year from CHD.^[@r09]^ Prevention is the key to treating CHD. Coronary artery disease has a number of well determined risk factors. The most common risk factors include smoking, family history, hypertension, obesity, diabetes, high alcohol consumption, lack of exercise, stress, and hyperlipidemia.^[@r10]^

With the recognition of the crucial link between arterial damage, inflammatory processes, and coronary atherosclerosis, HsCRP estimation has assumed a vital role in cardiac risk assessment. HsCRP is a global indicator of future vascular events in adults without any previous history of cardiovascular disease (CVD), with acceptable precision levels down to or below 0.3 mg/L. HsCRP enhances risk assessment and therapeutic outcomes in primary CVD prevention, particularly in patients with LDL levels of \<160 mg/dL^[@r11],[@r12]^ According to the American Heart Association (AHA) and Centers for Disease Control and Prevention (CDC), HsCRP levels of \> 3 mg/L predict a high risk of CHD.

Homocysteine is an aminoacid that is produced by the body. A high level of homocysteine creates a tendency toward endothelial injury, leading to vascular inflammation, which in turn may lead to atherogenesis. Therefore, hyperhomocysteinemia is a possible risk factor for CHD.^[@r13]^ Common levels in Western populations are 10 to 12 μmol/l.

MF is the most common variant of cutaneous lymphomas. It may entail patch, plaque and tumor phases^[@r01]^, and is incurable in most patients, with the exception of those with stage IA of the disease. Patients with stage IA MF who undergo treatment have an overall life expectancy similar to that of age, sex and race-matched controls.

Late-stage MF is associated with increasing immunosuppression, and death most often results from systemic infection.^[@r14]^ As coronary artery disease is the most common cause of death in the world, detecting the possible risk factors and possible relations between MF and CHD is important to identify patients at risk of coronary artery disease and decrease the mortality rates in patients with MF.

Many studies have linked dermatological diseases to the increased risk of cardiovascular disease. Among all cutaneous disorders, psoriasis has been found to have the strongest association with cardiovascular diseases. The first study on the relationship between psoriasis and cardiovascular diseases was performed by McDonald and Calabresi in 1978.^[@r03]^

In addition, psoriasis patients with a higher psoriasis area severity index score had a tendency for metabolic syndrome.^[@r04]^ The other dermatologic diseases with an increased risk of cardiovascular disease were andro-genetic alopecia acanthosis nigricans, skin tags, acne inversa, lichen planus and systemic lupus erythematosus.^[@r05],[@r15]-[@r18]^ According to the results of Shu X et al. and Rosengren A et al., in non-melanoma skin cancer, diabetes mellitus type-1 and high blood pressure have been implicated as high risk factors in the process of carcinogenesis.^[@r19],[@r20]^

CONCLUSION
==========

This is the first study investigating the relationship between cardiovascular disease and MF in the literature. It has demonstrated an increased rate of cardiovascular risk in patients with MF, who had significantly higher levels of total-cholesterol, LDL-cholesterol, homocysteine and HsCRP than those of healthy subjects. In our study, patients with MF did not have a medical history of disease or systemic therapy, and were non-smokers. Therefore, the levels of HsCRP, homocysteine, LDLc and total cholesterol were neither the results of systemic drugs nor smoking. We did not find any relation between age, gender, stage of disease and the parameters. Further, there were positive, marked correlations between HsCRP and LDLc, as well as between homocysteine and total cholesterol.

Intra-abdominal fat is capable of secreting adipocytokines that have many effects on inflammation, glucose metabolism and vascular endothelial biology.^[@r21]^ Visceral adipose tissue reveals cytokines, such as tumor necrosis factor alpha (TNF-α) and interleukin-6 (IL-6). These cytokines were also found to be elevated in lesional skin of MF patients.^[@r22],[@r23]^ The pathogenesis of MF remains unclear, though it may be related to oxidative stress. As a result of oxidative stress and chronic inflammation, these cytokines are secreted. We hold that both diseases share a similar pathogenesis via those cytokines. Although the etiology of these associations is elusive, dermatologists should be sensitized to investigate metabolic derangements in patients with MF, in order to reduce mortality and comorbidity, with a multidisciplinary approach.
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